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Abstract 



The heat exchanger for an engine fuel heater has an elongated plate (10) with a duct having a loop (11) on 
one surface to receive a first fluid circuit (19). The plate has guides (20) for airflow from one surface to the 
other, to increase the heat exchange between the circuit and airflow. 
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€^ MODULE ECHANGEUR REFROIDISSEUR DE FLUIDE ET UTILISATION DU MODULE ECHANGEUR 
REFROIDISSEUR. 



^ Module echangeur refroidisseur de fluids, utilise par 
exemple pour refroidir un fluide d'un vehicule automobile, 
par example, le carburant, caracterise en ce quMI comprend 
une plaque (10) de forme allongee, et un chemtn presentant 
au molns un lacet (1 1 ) de forme d6terminee forme sur la 
premiere surface (16) et destine a recevoir un premier cir- 
cuit (19) de fluide, la plaque (10) comprenant des moyens 
de deviation du flux d'air de la deuxieme surface a la pre- 
miere surface, destines a augmenter I'^change thermique 
entre !e circuit (19) de fluide et le flux d*air, at/ ou des 
moyens d' evacuation des prtDjections, et/ ou des moyens de 
perturbation de Tecoulement du ftux d'atr. 
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Ce but est attaint par le fait qu'un module echangeur refirdidisseur de 
fluids cbmprend une plaque de forme allongee, et un chemin presentant au 
moins en lacet de forme detemilnee forme sur la premfere surfece et destine d 
recevolr un circuit de fluide. la plaque comprenant des moyens de deviation du 
flux d'air de la deuxi6me surface vers la premiere surface, destines d 
augmenter le flux d'air entre la premiere surface et le plancher exterieur du 
v6hicule et/ou des moyens d'evacuatlon des projections, et/ou des moyens de 
perturt)ation de r6coulement du flux d'air. 

Selon une autre particularity, le module 6changeur refroidisseur de 
fluide est monte sous un v6hicule automobile par des moyens de fixation, de 
preference, de telle sorte que I'axe . longitudinal de la plaque soit parallele ^ 
i'axe de d6placement du vehicule et qu'une premiere surface soit orientee vers 
le plancher de vehicule et qu'une deuxi6me surface soit orientee vers le sol. 

Selon une autre particularite. les moyens de deviation du flux, ies 
moyens d'evacuation des projections, et les moyens de perturbation de 
rscoulement du flux sont disposes de part et d'autre du chemin. selon des axes 
paralleles a I'axe de d6placement du vehicule. 

Selon une autre particularite, les moyens de deviation du flux sont 
constitues de rampes de forme rectanguiaire pratiqu6es dans la plaque, le bond 
20 de la rampe decoup6 perpendlculaire a I'axe longitudinal de la plaque etant 
distant et saillant par rapport a la deuxieme suri^ace de la plaque et dirige vers 

I'avant de la plaque. 

Selon une autre particularity, chaque bord lateral des rampes 
constituant les moyens de d6viation du flux d'air se prolonge 
25 perpendiculairement jusqu'a la deuxieme surface de la plaque, les montants 
ainsi obtenus etant realises par deformation de la plaque lors de la realisation 
de la rampe. 

Selon une autre particularite. les moyens d'evacuation des projections 
sont constitues de perforations de forme rectanguiaire pratiquees dans la. 
plaque, le rectangle fonnant la perforation etant perpendlculaire k I'axe 
longitudinal de la plaque, les moyens d'evacuation des projections etant 
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disposes en arriere de la zone d'implantation des moyens de deviation du flux 
et au niveau d'une zone d'accumulation de projections situ6e d proximite des 
boucles des iacets etfou des moyens de fixation. 

Selon une autre partlcularite, les bords de chaque rectangle formant la 
perforation, paralleles a I'axe longitudinal de la plaque, sont pnalonges par des 
premieres languettes saillantes et perpendiculaires a la deuxi^me surface. 

Selon une autre partlcularite, la somme des surfaces des deux 
premieres languettes est sensiblement Identique d la surface du rectangle 
fomiant la perforation constituant ies fnoyens d'evacuatlon des projections.. 

Selon une autre particularity, les moyens de perturtjation de 
recoulement du flux d'air sent constitu6s de perforations de fomies 
d6temiin6es. le bord avant ou arriere de la perforation 6tant prolonge par une 
deuxi6me languetle saillante par rapport a la deuxi6me surface, de forme et 
d'inclinaison d6termin6es. de fagon a gen^rer une perturbation dans 
recoulement du flux d'air provoque par le d6placement du v6hicule, les moyens 
de perturbation de recoulement du flux d'air 6tant disposes S I'avant de la zone 
d'implantation des moyens de deviation du flux d'air. 

Selon une autre particularity, la deuxi6me languette est indinee a 90° 
et a sensiblement la fontne d'un rSteau. 
20 Selon une autre partlcularite, la forme du chemin en lacet est 

constituee de U disposes tSte beche de telle sorte que deux U consecutifs aient 
une seule branche en commun. 

Selon une autre particularity, le chemin en lacet fonme sur la premiere 
surface est une rigole a section semi-circulaire se proiongeant au niveau des 
25 boucles vers I'exterieur de la plaque par des portions rectilignes. 

Un second but de invention est de proposer une utilisation du module 
echangeur refroidisseur de fluide caract6ris6e en ce qu'un premier circuit de 
fluide constitue d'au moins un tube, de forme identique au chemin en lacet de 
la premiere surface de la plaque, est monte sur la premiere surface de la 
30 plaque de telle sorte qu'il soit superpose au chemin. 
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Selon une autre particularity, au moins deux modules 6changeurs 
refroidisseurs de fluide Identiques sont joints de telle sorte quite sojent dans un 
meme plan et que chaque bord arriere de la plaque d"un module soft joint a un 
bord adjacent avant de la plaque d'un autre module, Tensemble comprenant un 
5 tube en lacet dont chaque boude est disposes sur une plaque extreme, au 
niveau du bord de celle-ci oppose a son bord adjacent a une autre plaque. 

D'autres particularites et avantages de la presents Invention 
apparaTtront plus dairement a la lecture de la description cl-apr6s faite en 
reference aux dessins annexes dans lesquels : 
10 - la figure 1 represente une vue de dessus d'un module echangeur 

refroidisseuir de fluide. 

- les figures 2A et 2B representent respectivement une vue de cote en 
coupe selon CC et une vue de face des moyens de deviation du flux d'air. 

- la figure 3 represente une vue en penspective des moyens 
15 d'evacuation des projections. 

- les figures 4A et 4B representent respectivement une vue de cote en 
coupe selon DD et une vue de face des moyens de perturbation de 
Tecoulement du flux. 

- la figure 5 represente une vue de dessus de Tassociation de deux 
20 modules echangeurs refroidisseurs de fluide. 

Le module echangeur refroidisseur de fluide selon IMnvention peut etre 
utilise dans tout type d'application ou il est necessaire de refroidir un fluide. A 
titre d'exemple non limitatif, la description ci-apres conceme r application du 
module echangeur refroidisseur selon rinvention, au refroidissement de fluide, 

25 par exempie le carburant, d'un vehicule automobile. 

La figure 1 represents une vue de dessus d'un module echangeur 
refroidisseur de fluide. Le module selon rinvention est constitue d'une plaque 
(1 0) de fomie ailongee. par exempie un rectangle. La plaque (10) comporte des 
moyens (12, 13) de fixation au piancher d'un vehicule (non repr6sent6). . Les 

30 moyens (12, 13) de fixation au piancher d'un vehicule sont constitues d'au 
mains une perforation (12) pratiquee dans la plaque (10) dans une zone (13) 
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determinee. La plaque (10) est mont6e sous le v6hicule de telle sortie qu'une 
premfere surface (16) solt dirigee vers le plancher du vehicule et qu'une 
deuxieme surface (17) sort dirigee vers le sol et que. par exemple, I'axe (2) 
longitudinal de la plaque (10) soil paralldle au sens de d6placement du v6hicule 
represente par la fl^che B. Dans cette configuration, le sens du flux d'air sur la 
plaque (10) est represente par la fl^che A (fig.1. fig.2. fig.3, fig.4. fig.5). La 
premiere surface (16) de la plaque (10) cdmprend un chemin en lacet (11) 
destine a recevoir, par exemple, un premier tub© fbrmant un circuit (19) de 
fluide du vehicule sur lequel est mont6 le module selon Tinvention. 
Avantageusement ce chemin (11) en lacet est forme par des U (18), par 
exemple trois. disposes tete b^e de telle sorte que deux U consecutifs aient 
une seule branche en commun. Cette fomie partlculi6re a pour fonction de 
permettre I'assoclation de plusieurs modules selon I'invention. Cette 
assodation sera decrite ulterieurement. Avantageusement le chemin en lacet 
15 (11) est une rigole (11. fig.2, fig. 3 et fig.4) dont la section transversals est 
seml-circulaire. Cette forme particuiiere a pour fonction d'ameliorer les 
echanges thermiques entre la plaque et le premier circuit (19) de fluide du 
vehicule. Afin de pennettre I'association de plusieurs modules selon I'invention, 
des portions rectilignes (111) dirigees vers I'exterieur de la plaque sonl 
20 disposees dans le prolongement des branche des U fomnant le chehnin en lacet 
(11). du cote des boucles dudit chemin (11). Le premier tube (19) fonnant le 
circuit est relie. par chacune de ses extremites, a un deuxieme tube (15) par 
rintermediaire de moyens (14) de connexion de type connu. par exemple un 
collier de sen-age ou une attache rapide. Avantageusement. ces moyens (14) 
25 de connexion sont disposes sur la premiere surface (1 6) de la plaque et le tube 
(19) est coude pour le decoller de la premiere surface (16) de la plaque (10) 
pennettant ie passage des moyens (14) de connexion. Ainsi. ces moyens (14) 
de connexion sont proteges d'eventuels risques d'anachement et/ou de 
projections par la plaque (10). La plaque (10) comporte 6galement des moyens 
30 (20 fig.2) de deviation du flux d'air destines ^ augmenter I'^change thennique 
entre le circuit, la plaque et le flux d'air et/ou des moyens (30 fig.3) d'evacuation 
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des projections, eVou des moyens (40 fig.4) de perturbation de l'6coulement du 
flux d'air. Ces differents moyens (20, 30. 40) ont pour fbnction d'am^iiorer le 
rendement des ^changes thermiques entre la plaque (10) et le flux d'air et 
senant d6crits ulterieurement. Avantageusement. ces moyens (20, 30, 40) 
5 d'amelioration des echanges thermiques sont disposes dans des zones (25. 
35. 45) d'implantation respectlves, situ6es de part et d'autre du chemin en lacet 
(11). et par exemple, selon des axes parai!6les d I'axe de d6placement du 
v^hicule. Ces zones (25. 35, 45) sont representees en hachures distinctes sur 
les figures 1 et 5. Avantageusement. les zones (35) d'implantation des moyens 

10 (30) d'evacuatlon des projections sont sltu6es en arriere des zones (25) 
d'implantation des moyens. (20) de deviation du flux d'air et au niveau des 
zones d'accumuiation possibles de projections. Les zones (25) sont. par 
exemple. situ6es en avant des moyens (12, 13) de fixation de la plaque (10). et 
en ayant des portions (110) du chemin en lacet (11) constituant les boucles 

15 sensiblement perpendiculaires S I'axe de ddplacement du vehicule. Les zones 
(45) d'implantation des moyens (40) de perturbation de I'ecoulement du flux 
sont situ6es en avant des zones (25) d'implantation des moyens (20) de 
deviation du flux d'air. 

La figure 2 represente les moyens de deviation du flux d'air. Les 

20 moyens (20) de deviation du flux d'air ont pour fonction de devier le flux pour 
favoiiser le contact entre le tube (19) formant le circuit, la plaque (10) et le flux 
d'air. De plus, de par leur forme, il contribuent aussi a augmenter la surface de 
la plaque. A cet effet, les moyens (20) de deviation du flux d'air sont consttues 
de rampes (21), par exemple sensiblement rectangulaires, Ces rampes (21) 

25 sont parall61es ^ I'axe de deplacement du vehicule. Chaque bord (23) des 
rampes (21) decoupe, perpendiculaire a I'axe de deplacement du vehicule, est 
distant et saillant de la deuxieme surface et dirige vers I'avant de la plaque (10). 
Ainsi, lors du deplacement du vehicule. la rampe (21) devie le flux d'air du 
dessous de la plaque (10) vers le dessus de ladite plaque (10). 

30 Avantageusement. chaque bord (24) lateral de chaque rampe (21) se prolonge 
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jusqu'a la plaque par des montants (22) perpendiculaires a la plaque (10). Ces 
montants (22) Iat6raux sont obtenus par deformation de la plaque (10), 

La figure 3 represente une vue en perspective des moyens 
d'evacuation des projections. Les moyens (30) d'evacuation des projections ont 
5 pour foncUon d'eviter raccumulation de projections telles. que boue. sel, et 
gravillbns, dues au deplacement du v6hlcule. En effet. ces projections nuisent ^ 
la quality des 6ciianges thenmiques et peuvent deteriorer ie drcuit (19) de 
flulde. A cet effet. les moyens (30) d'evacuation des projections sont constitues 
de perforations, par exemple sensiblement rectangulaires. Les rectangles 
10 fomiant les perforations sont perpendiculaires ^ I'axe de d6placement (B) du 
vehlcule. Avantageusement, chaque bord (32) des rectangles fonriant les 
perforations, para«6le d I'axe de d§placement du vehlcule, est prolong6 par une 
premiere ianguette (31) saillante et perpendiculaire k la deuxieme surface (17) 
de la plaque (10). Avantageusement. la surfece totale des premieres languettes 
15 (31) des moyens (30) d'evacuation des projections est sensiblement identique 
a la surface du rectangle fomnant la perforation constituant lesdits moyens (30). 
Ces premieres languettes (31) pennettent un 6change themiique 
supplementaire entre la plaque (10) et Ie flux d'air. 

Les figures 4A et 4B repr§sentent respectivement une vue de cot6 en 
coupe selon DD et une vue de face des moyens de perturbation de 
i'ecoulement du flux, Les moyens (40) de perturbation de Cecoulement du flux 
ont pour fonction de ci^er des perturbations dans I'ecoulement et d'augmenter 
ainsi Ie rendement des echanges themiiques. entre Ie flux d'air. la plaque (10). 
et Ie circuit (19). Dans une fonne particuiiere de realisation, les moyens (40) de 
25 perturbation de I'ecoulement du flux sont constitu6s de perforations 
sensiblement rectangulaires. Le bord avant (41) des rectangles fonnant les 
moyens (40) de perturbation du flux, perpendiculaire a I'axe de deplacement 
(B) du vehlcule, se prolonge par une deuxieme Ianguette (42) de forme 
determinee et saillante par rapport a la deuxieme surface (17) de la plaque 
30 (10). La forme de la deuxieme Ianguette (42) est detemninee de fa^on a creer 
une perturbation de I'ecoulement du flux, sans creer de depression. 
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Avantageusement. la deuxleme languette (42) est perpendicuiaire a la 
deuxidme surface (17) de la plaque (10) et a senslblemerrt la forme d'une tete 
de rateau. On notera. cependant qu'une forme en triangle ou toute autre fonnne 
errant des turbulences sans engendrer de siffiement trap important est 
envisageable et que la deuxieme languette (42) peut se trouver aussi bien au 
niveau de bord avant (41) que du bord arriere (43) du rectangle conespondant. 

La figure 5 repiBserrte une vue de dessus de I'assodaticn de deux 
modules echangeurs refroidisseurs de flulde. Dans la variants de r6aiisation du 
module selon I'invention ou le chemin ien lacet (11) pratique sur la premiere 
surface (16) est constitu6 de U disposes tete bfiche et dont deux U consecutifs 
ont une seule branche commune. II est possible d'associer au moins deux 
modules selon I'invention. Cette association permet de monter un premier 
circuit (19) dont les branches recfilignes des U sont de plus grandes 
dimensions. Deux modules consecutifs sont joints de sorte qu'ils soient dans le 
meme plan et que le bottl aniere (3) de la plaque (10) du premier module (F) 
soit confondu avec ie botd avant (4) de la plaque du deuxieme module (G), lors 
de cette association de deux modules (F, G). 

Le module refroidisseur echangeur de fiuide selon I'invention est utilise, 
par example, pour refroidir le carburant d'un vehicule a injection directe. lorsque 
ledit carburant retoume au resen/oir du vehicule apr6s avoir ete chauffe lors de 
la circulation sous pression. Dans ce cas, le module est monte sur le circuit de 
retour du carburant au reservoir, sous le plancher du vehicule. par' 
I'lntermediaire des fixations (12. 13) du module. Les besoins en refroidissement 
n'existent que lorsque, par exemple, le vehicule roule a vitesse 6levee ou 
lorsque le vehicule tracte. par exemple. une remorque. Dans ce cas. le 
mouvement du v6hicule genere un flux d'air qui refroidit la plaque du module, 
jouant le role d'un echangeur avec le circuit de carburant. 

Ainsi. le carburant est refroidi par rintennediaire de la plaque (10) 
uniquement lorsqu'il y a un besoin de refroidissement Le mSme raisonnement. 
peut s'appiiquer au refroidissement du fluide utilise pour refroidir le moteur. 
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RFVgMDICATIQNS 

1. Module echangeur refroidisseur de flulde caract6ris6 en ce qu'il 
comprend une plaque (10) de forme allongee, et un chemin pr6sentant au 
5 moins un lacet (1 1 ) de forme determines form6 sur la prennidre surface (16) et 
destine a recevoir un premier circuit (19) de flulde. la plaque (10) coraprenant 
des moyens (20) de deviation du flux d'air de la deuxleme surface a la premiere 
surface, destines a augmenter r6change thermique entre le circuit (19) de 
fluide et le flux d'air, et/ou des moyens (30) d'6vacuation des projections, et/ou 

10 des moyens (40) de perhjrbation de I'Scoulement du flux d'air. 

2 Module 6changeur refroidisseur de fluide selon la revendication 1 
caracterise en ce que le module 6changeur refroidisseur est mont6 sous le 
plancher d'un vehicule automobile par des moyens (12.13) de fixation, de 
preference de telle sorte que I'axe (2) longitudinal de la plaque (10) soit 

15 parall6le d I'axe de dfeplacement (B) du v6hiGUle et qu'une premiere surface 
(16) de la plaque (10) soit orient6e vers le plancher du vehicule et qu'une 
deuxieme surface (17) de la plaque (10) soit orientee vers le sol. 

3. Module echangeur refroidisseur de flulde selon la revendication 1 ou 
2. caract6rise en ce que les moyens (20) de deviation du flux d'air. les moyens 

20 (30) d'^vacuation des projections, et les moyens (40) de perturbation de 
I'ecoulement du flux sont disposes de part et d'autre du chemin (11 ). selon des 
axes paralleles a I'axe (2) longitudinal de la plaque (10) 

4. Module echangeur refroidisseur de fluide selon I'une des 
revendications 1 a 3. caracteris6 en ce que les moyens (20) de deviation du 

25 flux d'air sont constitu6s de rampes (21) de forme rectangulaire pratiquees 
dans la plaque(IO), le bord (23) de la rampe (21) decoupe perpendiculaire a 
I'axe (2) longitudinal de la plaque efant distant et saillant par rapport a la 
deuxieme surface (17) de la plaque (10) et dirige vers I'avant de la plaque (10). 

5. Module echangeur refroidisseur de fluide selon la revendication 4, 
30 caracterise en ce que chaque bord lateral (24) des rampes (21 ) constituant ies 

moyens (20) de deviation du flux d'air se prolonge jusqu'a la deuxieme surface 
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(17) de la plaque (10) par des montants (22) perpendlculaires a la plaque (10). 
ces montants (22) 6tant obtenus par deformation de la plaque Iprs de la 

realisation de la rampe. 

6. Module echangeur refroidlsseur de fluide selon I'une des 
revendications 1 k 4. caract6ris6 en ce que les moyens (30) d*6vacuation des 
projections sont constitu6s de perforations de forme rectangul^ire pratiqu§es 
dans la plaque (10). le rectangle formant la perforation etant perpendiculaire a 
I'axe (2) longitudinal de la plaque (10). les moyens (20) de d'evacuaton des 
projections 6tant disposes en arriere de la zone (25) d'implantation des moyens 
(20) de deviation du flux d'air et au niveau d'une zone d'accumuiation de 
projections situ6e ^ proximite des boudes de lacet et/ou des moyens de 
.fixation. 

7. Module echangeur refroidisseur de fluide selon la revendication 6. 
caracterise en ce que les bords (32) de chaque rectangle formant la perforation 
constituent les moyens (30) d'evacuation des projections, paralleles a I'axe (2) 
longitudinal de la plaque (10), sont prolonges par des premieres languettes (31) 
saillantes et perpendlculaires a la deuxi6me surface (17) de Ja plaque (.10). 

8. Module echangeur refroidisseur de fluide selon la revendication 7. 
caracterise en .ce que la somme des surfaces des deux premieres languettes 
(32) est sensiblement identique a la surface du rectangle fomiant la perforation 
constituant les moyens (30) d'evacuation des projections. 

9. Module echangeur refroidisseur de fluide selon I'une des 
revendications 1 a 8, caracterise en ce que les moyens (40) de perturbation de 
I'ecouiement du flux d'air sont constitues de perforations de fomies 
determinees. ie bord (41) avant ou le bord arriere (43) de la perforation etant 
prolonge par une deuxieme languette (42) saillante par rapport a la deuxieme 
surface, de forme et d'inclinaison detenmin6es. de fagon a generer une 
perturbation dans I'ecouiement du flux d'air provoque par le deplacement du 
vehicule, la zone d'implantation (45) des moyens (40) de perturbation de.. 
I'ecouiement du flux d'air etant disposee a I'avant de la zone (25) d'implantation 
des moyens deviation du flux d'air. 
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10. Module echangeur refroidisseur de fluide selon la revendicatfon 9, 
caracterise en ce que la deuxieme languette (42) est indin6e d 90** et a 
sensiblement la forme d'un r§teau. 

11. Module echangeur refroidisseur de fluide selon l*une des 
5 revendications 1 a 10. caract6ris6 en ce que la fomne du chemin en lacet (11) 

est constituee de U (18) disposes tete beche de telle sorte que deux U 
cx^ns^cutifs aient une seule branche en commun. 

12. Module echangeur refroidisseur de fluide selon Tune des 
revendications 1 S 11, caracterise en ce que le chennin (11) fomrie sur la 

10 premiere surface est une rigole a section semi-circulaire se prolongeant au 
niveau des boudes vers Texterieur de la plaque par des portions rectilignes. 

13. Utilisation du module Echangeur refroidisseur de fluide selon Tune 
des revendications 1 a 12, caract6risee en ce qu'un premier drcuit (19) de 
fluide constitu6 d'au moins un tube, de forme identique au chemin en lacet (11) 

15 de la premiere surface (16) de la plaque (10). est monte sur la premiere surface 
(16) de la plaque (10) de telle sorte qu'il soit superpose au chemin (11)- 

14. Utilisation du module 6changeur refroidisseur de fluide selon Tune 
des revendications 1 a 12, caract6ris6e en ce qu'au moins deux modules 
echangeurs refroidisseurs de fluide identiques sont joints de telle sorte qu1ls 

20 soient dans un meme plan et que chaque bond amere (3) de la plaque (1 0) d'un 
module soit joint a un bord adjacent avant (4) de la plaque d'un autre module, 
rensemble comprenant un tube (19) en lacet dont chaque boucle est disposee 
sur une plaque extreme, au niveau du bond de celle-ci oppose ^ son bord 
adjacent a une autre plaque. 
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H«..t axchan»^-«»»ter mndul» «nd ^^nnlication of thP heatexchaaqer-cooler 
module 

The present inventions relate to a fluid heat exchanger-cooler module on which, for example, a 
motor vehicle fluid circuit is mounted, sudn as the line for returrting the fuel to the tank of a 
vehicle, witti direct fuel injecfion. 

It is known in the prior art that motor vehicles use a plurality of fluid drouils that need to be 
cooled For example, there is waterfor cooling the engine when it gets hot, and/or for direct 
injection motor vehicles, there Is coolant for the iiiel. which Is pumped and conveyed under high 
pressure, e.g.. at 140 bars for gas and 1500 bars in the case of gas oil. toward the Injectors 
located directly in the combustion chamber. During this compression, part of the fuel may be 
used to cool the pump, and this fuel, whose temperature has been increased, returns to the 
tank Another reason for the Increas^sd temperature of the fuel may be the redrcul^^^^ upon 

leaving the injection ramp, of the precompressed (and thus heated) surplus fuel that has not 
been Injected Into the combustion chambers. The high temperature of this foel must be 
restricted for safety reasons. 

Using devices with forced air. for example, by means of ventilators, to improve cooling is also 
known. TTie disadvantage of these devices is that they are complicated and cumbersome. 
Furthermore, these devices cannot be adapted to the functions required for cooling the fluid 
circuit 

The object of the present invention is thus to offset the disadvantages of the prior art by 
proposing a fluid heat exchanger-cooler module using the natural air stream created by the 
movement of the vehide on which it is mounted and which can be configured in terms of the 
requirements for cooling the fluid drcuit 
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This object is achieved by the fact that, a fluid heat exchanger-cooler module comprises a plate 
with an elongated shape and a pathway with at least one loop of a spedfic shape formed on the 
first surface for receiving a fluid circuit with the plate comprising means for directing the airflow 
from the second surface toward the first surface, designed to improve the airflow between the 
first surface and the floorboard of the vehicle and/or means for evacuating splashes, and/or 
means for distributing the flow of the air stream- 
According to another embodiment, the fluid heat exchanger-etooler module is mounted 
underneath the motor vehicle by dips, preferably so that the longitudinal axis of the plate is 
parallel to the axis of the movement of the vehide and that a first surface Is oriented toward the 
floorijoard of Ihe vehide and that a second surface is oriented toward the ground 

According to another embodiment, the means for dirBding the airflow, the means for evacuating 
splashes and the means for distributing the airflow are ananged on either side of the pathway, 
in accordance with the axes parallel to the axis of the movemerit of the vehide. 

According to another embodiment, the means for directing the airflow comprise redangular- 
shaped ramps fomied within the plate, with the edge of the ramp cut perpendicular to the 
tongltudinal axis of the plate separate and jutUng out from the second surface of the plate and 
directed toward the front of the plated 

According to another embodiment, each side edge of the ramps comprising the means for 
directing the airflow Is extended perpendiculariy up to the second surface of the plate, with the 
direction thus obtained produced by deformation of the plate virtien the ramp is fornied. 

According to another embodiment, the means for evacuating splashes comprises rectangular- 
shaped perforations fomied within the plate, with the rectangle fomning the perforation 
perpendicular to the longitudinal axis of the plate, and with the means for 
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evacuating splashes arranged behind the area in which the means for directing the airflow are 
positioned and flush with the area In which splashes have accumulated, located close to the 
bends of the loops and/or clips. 

According to another embodiment, the edges of each rectangle forming the perforation, parallel 
to the longitudinal axis of the plate, are extended by the first tabs that are jutting out from and 
perpendicular to the second surface. 

According to another embodiment, the sum of the surfaces of the first two tabs are similar to the 
surface of the rectangle forming the perforation compriising the means for evacuating splashes. 

According to another embodiment, the means for distributing the flow of the air stream comprise 
perforations of specific shapes, with the edge in front of or behind the perforation extended by a 
second tab jutting out from the second surface, with a specific shape and slope for distributing 
the flow of the air stream created by movement of the vehicle, and with the means for 
distributing the flow of the air stream located in front of the area in which the means for directing 
the airflow are posttioned. 

According to another embodiment, the second tab is inclined at a 90° angle and has a shape 
similar to that of a ral<e. 

According to another embodiment, the shape of the looped pathway consists of 
U-sections placed head to foot, so that two consecutive U-sections have a single section in 
common. 



According to another embodiment, the looped pathway formed on the first surtiace is a semi- 
circular channel extending along the loops toward the exterior of the plate by rectilinear 
sections. 



-.4- 

A second object of the Invention is tO: propose an application for tiie fluid heat exchanger-cooler 
module characterized in that a first fluid circuit consisting of at least one coil, with the same 
shape as the looped pathway of the first surface of the plate, which is mounted on the first 
surface of the plate such that it is superimposed on ttie pathway. 

According to another embodiment, at least two identicalfluid heat exchanger-cooler modules 
are joined so that they are in the same plane and so that each edge behind the plate of a 
module is joined to an adjacent edge in front of the plate of another module, with the assembly 
comprising a serpentine coil of which each loop is positioned on an end plate flush with the 
edge of the plate facing its edge adjacent to another plate. 

Other embodiments and advantages of this invention can be more cleariy demonstrated by 
reading the following description based on the attached drawings wherein: 

- Figure 1 illustrates a top view of a fluid heat exchanger-cooler module, 

- Rgures 2A and 2B illustrate a cross-sectional view teken along CC and a front view of the 
means for direction the airflow, respectively. 

- Figure 3 illustrates a perspective view of the means for evacuating splashes. 

- Figures 4A and 4B represent a cross-sectional view along DD and a front view of the means 
for distributing the airflow. 

- Figure 5 illustrates a top view of the assembly of two fluid heat exchanger-cooler modules. 



According to the invention, the fluid, heat exchanger-cooler module can be used for any type of 
application where the cooling of fluid is required. As an illustrative example which 



does not fcT,Rthe scope of Ihe Invention, tt« description ,e«es to ^ app«cafl=n o, a 

heat ex=han9«-cooler oBdule acconilnB to the inven«on. tbr cooiins fluid, such as the fuel of a 
motor vehicle. 

Figure 1 iflustrates a top view of a fluid heat exchanger-cooler module. According to the 
invention, the module comprises a plate (10) v^ith an elongated shape, such as a rectangle. The 
plate (10) comprises dips (12. 13) for attachment to the bottom of a vehicle (not Shown). The 
clips (12 13) for attachment to the bottom of the vehicle comprise at least one perforation (12) 
fbmied within the plate (10) In a specific area (13). The plate (10) is mounted underneath the 
vehicle such that a firet surface (16) is directed toward the floorboard of the vehicle and that a 
second surface (17) is directed toward the ground and such that for example, the longitudinal 
axis of the plate (10) is parallel to the direction of travel of the vehicle illustrated by the arrow B. 
In this configuration, the direction of the airflow on the plate (1 0) is illustrated by the arrow A 
(Fig. 1 .• Rg. 2. Fig. 3. Fig. 4, Fig. 5). The first surface (16) of the pjate (10) comprises a looped 
pathway(ll) designed to receive, for example, afirst coil fomning a fluid circuit (19) of the 
vehicle on which the module is mounted according to the invention. Preferably, this looped 
pathway (11) is fonned by U-sections (18). for example, three, placed head to foot so that two 
consecutive U-sectlons have a single section in common. The function of this particular shape is 
to allow the assembly of a plurality of modules according to the invention. This assembly v^dll be 
described further on. PrBferably. the looped pathway (11) is a channel (11, Fig. 2. Fig. 3 and 
Fig. 4) whose transversal section is sertii-drcular. The function of the particular shape is to 
improve the heat exchanges between the plate and the first fluid circuit (19) of the vehicle. In 
order to penriit the assembly of a plurality of the modules according to the invention, rectilinear 
sections (Il1) directed toward the exterior of the plate are ananged in the chain of U-sections 
fomiing the looped pathway (1 1). from the side of the loops of the said pathway (1 1). The first 
coil (19) fonning the circuit is connected, by its ends, to a second coil (15) by dips of the known 
type, such as a pipe damp or a Snap-On dip. Preferably, these dips are ananged on the first 
surface (16) of the plate and the coil (19) is bentto detach it from the first surface (16) of the 
plate (10) permitting the passage of the dips. Thus, 
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these dips (14) are protected from any possible detachment and/or splashing by the plate (10). 
The plate (10) also comprises means (20 Rg. 2) for directing the airflow designed to improve 
the heat exchange between the circuit, the plate and the airflow and/or means (30 Fig. 3) of 
evacuating splashes and/or means (40 Fig. 4) of distributing the flow of the air stream. The 
function of these various means (20. 30. and 40) is to improve the efficiency of the heat 
exchanges between the plate (10) and the airflow and are described further one. Preferably, 
these means (20. 30, 40) of improving the heat exchanges are arranged In the respective 
mounting areas (25. 35. 45). located on either side of the looped pathway (1 1). and. for 
example, in accordance with the axes parallel to the axis of the movement of the vehicle. These 
areas (25. 35. 45) are illustrated by hatching on Figures 1 and 5. Preferably, the areas (35) for 
mounting the means for evacuating splashes (30) are located behind the areas (25) fbr 
mounting the means (20) for directing the airflow and flush with the. possible areas of 
accumulated splashes. The areas (25) are, for example, located in front of the dips (12, 13) for 
attachment of the plate (10). and in firont of the sections (110) of the looped pathway (1 1) 
comprising the loops that are relatively perpendicular to the axis of the movement of the vehicle. 
The areas (45) for mounting the means (40) fbr distributing the flow of the air stream are located 
in front of the areas (25) in which the means (20) fbr directing the airflow are mounted. 

Figure 2 illustrates the means for directing the airflow. The ftinction of the means (20) for 
directing the airflow Is to direct the flow so that it fadlitates the contact between the coll (19) 
forming the dreult, the plate (10) and the airflow. In addition, by their very shape, they also help 
to increase the surface of the plate. To this effect, the means (20) for directing the airflow 
comprise ramps (21), such as those that are relatively rectangular. These ramps (21) are 
parallel to the axis of the movement of the vehide. Each edge of the ramps (21) cut 

perpendicular to the axis of the movement of the vehide Is separate and juts out from the 
second surface and is directed toward the front of the plate (10). Thus, when the vehide moves, 
the ramp (21) directs the airflow from below the plate (10) toward the top of the said plate (10). 
Preferably, each side edge (24) of each 
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ramp (21) stretches toward the plate by means of slopes (22) perpendicular to the plate (10). 
These lateral slopes (22) are obtained by deformation of the plate (10). 

Rgure 3 illustrates a perspective view of the means for evacuating splashes. The function of the 
means (30) for evacuating splashes is to avoid the accumulation of splashes such as mud. salt 
and gravel, due to the movement.of the vehicle. These splashes actually impair the quality of 
the heat exchanges and could damage the fluid circuit (19). To this effect, the means (30) for 
evacuating splashes consists of perforations that may be relatively rectangular. The rectangles 
forming the perforations are perpendicular to the axis of movement (B) of the vehicle. 
Preferably, each edge (32) of the rectangles forming the perforations, parallel to the axis of the 
movement of the vehicle, is extended by a first tab (31) jutting out and perpendicular to the 
second surface.(17) of the plate (10). Preferably, the whole surface of the first tabs (31) of the 
means (30) for evacuating splashes is similar to the surface of the rectangle fomning the 
perforations comprising the said means (30). These firsttabs (31) pennitan additional heat 
exdiange between the plate (10) and the airflow. 

Figures 4A and 4B illustrate a cross-sectional view taken along DD and a front view of ttie 
means for distributing the airflow. The function of the means (40) for distributing the airflow is to 
distribute the flow and thus to increase the efficiency of the lieat exchanges between the airflow, 
the plate (10) and the circuit (19). In a specific embodiment, the means (40) for distributing the 
airflow comprise perforations that are relatively rectangular in shape. Tlie front edge (41). of the 
rectangles forming the means (40) of distributing the airflow, perpendicular to the axis of the 
movement (B) of the vehicle, is extended by means of a second tab (42) of a specific shape that 
juts out from the second surface (17) of the plate (10). The second tab (42) is shaped so as to 
distribute the flow of the air. without creating a drop in pressure. Preferably, the second tab (42) 
Is perpendicular to the second surface (17) of the plate (10) and is similar in shape to that of the 
head of a rake. Mention should be made, however, tiiat a triangular shape or any ottier shape 
creating turbulence witiiout causing too much of a whistiing noise is 
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posslble and that the second tab (42) may be located flush with the front edge (41) or with the 
back edge (43) of the corresponding rectangle. 

Figure 5 illustrates a top view of the asseniibly of two fluid heat exchanger-cooler modules. In 
the series of the module produced acasrding to the invention where the lopped pathway (1 1) 
fomied on the first surface (16) comprises U-sections placed head to foot so that two 
consecutive U-sections have a single section in common, it is possible to assemble at least two 
modules according to the invention. This assembly makes it possible to mount a first circuit (19) 
whose rectilinear U-sections have greater dimensions. Two consecutive modules are joined so 
that they are in the same plane and so that the back edge (3) of the plate (10) of the first module 
(F) is merged with the front edge (4) of the plate of the second module (G) with the assembly of 
two modules (F, G). . . - 

The fluid heat exchanger-cooler module according to the irivention is used, for example, to cool 
the fuel of a vehicle with direct injection when the said fuel returns to the tank of the vehicle after 
having been heated during the pressurized circulation. In this case, the module is mounted by 
means of clips on the module underneath the vehicle on the circuit returning the fuel to the tar*. 
The only need for cooling is when, for example, the vehlde travels at high, speed or when the 
vehicle is pulling a trailer. In this case, the movement of the vehicle generates an airfksw that 
cools the plate of the module, acting as a lieat exchanger for the fiiel circuit. 

thus the fuel is cooled by means of the plate (10) only when there is a need for cooling. The 
same reasoning may be applied to tfie cooling of the fluid used to cool the motor. 
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It is obvious that other modifications avaiiable to the person skilled in the art are within the 
scope of this invention- 
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CLAIMS 



1. A fluid heat exchanger-cooler module characterized in that it comprises a 

plate (10) with an elongated shape and a pathway with at least one loop (1 1) of a specific 
shape formed on the first surface (16) designed to receive a first fluid 
circuit (19). with the plate comprising means (20) for directing the airflow from the second 
surface to the first surface, designed to improve the heat exchange between «ie fluid circuit (19) 
and the airflow, and/or means (30) for evacuating splashes, and/or means (40) for distributing 
the flow of the air stream. 



2. A fluid heat exchanger-cooler module according to Claim 1 characterized In that the heat 
exchanger-cooler module is mounted undemealh the floorijoard of a motor vehicle by means of 
clips (12. 1 3), preferably so that me longitudinal axis (2) of the 

plate (10) is parallel to the axis of the movement (B) of the vehicle and that a first surface (16) of 
the plate (10) is oriented toward the floorboard of the vehicle and that a second surface (17) of 
the plate (1 0) is oriented toward the grourid. 

3. A fluid heat exchanger-cooler module according to Claim 1 or 2, characterized in that the 
means (20) for directing the airflow, the rrieans (30) for evacuating splashes and the means (40) 
for distributing the airflow are located on either side of the pathv>«y (1 1). in accordance with the 
axes parallel to the longitudinal axis (2) of the plate (10). 

4. A fluid heat exchanger-cooler module according to one of the Claims 1 to 3, 
characterized in that the means (20) for directing the airflow comprise rectangular-shaped 
ramps (21) formed vwthin the plate (10). with the edge (23) of the ramp (21) cut perpendicular to 
the longitudinal axis (2) of the plate separate and jutting out from the second surface (17) of the 
plate (10) and directed toward the front of the plate (10). 
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5. A fluid heat exchanger-cooler module according to Claim 4, characterized in that each 
side edge (24) of the ramps (21) that comprise the means (20) for directing the airflow is 
extended to the second surface (17) of the plate (10) by means of slopes (22) perpendicular to 
the plate (10). with these slopes (22) being obtained by defbmnatlon of the plate when the ramp 
is formed. 

6. A fluid heat exchanger-cooler module according to one of the Claims 1 to 4, 
characterized in that the means (30) for evacuating the splashes comprise rectangular-shaped 
perforations that are fomied within the plate (10) with the rectangle forming the perforation 
perpendicular to the longitudinal axis (2) of the plate (10). with the means (20) for evacuating 
splashes located behind the area (25) for mounting the means (20) for directing the airflow and 
flush with the area for the accumulation of splashes tocated near the bends of the loop and/or 
dips. 

7. A fluid heat exchanger-cooler module according to Claim 6, characterized in that the 
edges (32) of each rectangle fomiing the perforation comprising the means (30) fbr-evacuating 
splashes, parallel to the longitudinal axis (2) of the plate, are extended by the first tabs (31) 
jutting out from and perpendicular to the second surface (17) of the plate (10). 

8. A fluid heat exchanger-cooler module according to Claim 7, characterized in that the 
sum of the surfaces of the first two tabs (32) is similar to the surface of the rectangle fbmnlng the 
perforation comprising ttie mearis (30) for evacuating spla^es. 

9. A fluid heat exchanger-cooler module according to one of the Claims 1 to 8. 
characterized In that the means (40) for distributing the flow of the air stream comprise 
perforations of specific shapes, with the front edge (41) or the back edge (43) of the perforation 
extended by means of a second tab (42) jutting out from the second surface, designed with a 
specific shape and slope to distribute the flow of the air stream generated by the riiovement of 
the vehicle, with the area (45) for mounting the means for distributing the flow of the air stream 
located in front of the area (25) for mounting the means for directing the airflow. 
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1 0. A fluid heat exchanger-cooler nrwdule according to Claim 9. characterized in that the 
second lab (42) is at a 90" angle and is similar to the shape of a rake. 

11. A fluid heat exchanger-cooler module according to one of the Qaims 1 to 10, 
characterized in that the shape of the looped pathway (1 1) comprises 

U-sections (18) placed head to foot so that two consecutive U-secHons have a single section in 
common. • 

12. A fluid heat exchanger-cooler module according to one of the Claims 1 to 1 1. 
characterized in that the pathway (11) fomed on the first surface is a semicircular channel 
extended along the loops toward the exterior of the plate by means of rectilinear sections. 

13. An application of the fluid heat exchanger-cooler module according to one of the Claims 
1 to 12, characterized in that a first fluid circuit (19) comprises at least one coil, with the same 
shape as the looped pathway (11) of the first surface (16) of the plate (10) such that It is 
superimposed on the pathway (11). 

14. An application of. the fluid heat exchanger-cooler module according to one of the Claims 
1 to 12, characterized in that at least two identical fluid heat exchanger-cooler modules are 
joined so that they are in the same plane and that each edge behind (3) the plate (10) of one 
module is joined to an adjacent edge in front (4) of the plate of another module, with the 
assembly comprising a serpentine coil with each loop located on an end plate flush with the 
edge of the plate facing its edge adjacent to another plate. 
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